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Postextubation dysphagia (PED) is a common problem in critically ill
patients with recent intubation. Although several risk factors have been
identified, most of them are nonmodifiable preexisting or concurrent
conditions. Early extubation, small endotracheal tube size, and small bore
of nasogastric tube potentially decrease the risk of PED. The majority of
patients receive treatment based on only bedside swallow evaluations,
which has an uncertain diagnostic accuracy as opposed to gold standard
instrumental tests. Therefore, the treatment decision for patients may
not be appropriately directed for each individual. Current treatments are
mainly focused on dietary modifications and postural changes/com-
pensatory maneuvers rather than interventions, but recent studies have
shown limited proven benefits. Direct therapies in oromotor control, such
as therapeutic exercises and neuromuscular stimulations, should be
considered as potential effective treatments.

ostextubation dysphagia (PED) is defined as the difhi-

culty or inability to effectively and safely transfer food

and liquid from the mouth to the stomach after ex-

tubation. It is commonly seen in trauma and critical
care patients requiring endotracheal intubation for mechanical
ventilation, especially after cardiac surgery (1, 2). PED may
result in aspiration and its ensuing complications, such as aspira-
tion pneumonia, chemical pneumonitis, transient hypoxemia,
bronchospasm, or mechanical obstruction with atelectasis. As a
result, malnutrition, prolonged hospital stays, financial burden,
and increased mortality occur (3, 4). Understanding the treat-
ment modalities and screening tests is essential to minimize
complications, improve quality of treatment, and develop stan-
dard screening guidelines.

INCIDENCE

O£ 220,000 survivors of acute respiratory failure requiring
mechanical ventilation each year in the US (5), 3% to 62%
develop PED. The wide range of incidence could be explained
by the differences in the population studied, differences in the
sensitivity of diagnostic methods and the timing of the assess-
ment, and the duration of intubation. The patients who required
prolonged intubation from all diagnosis subtypes were found
to have a higher incidence of PED compared to postoperative
patients with a shorter duration of intubation (6).
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MECHANISMS

The mechanisms of PED are multifactorial and include me-
chanical causes, cognitive disturbances, and residual effects of
narcotics and anxiolytic medications (7). Mechanical causes are
directly related to the duration of intubation and endotracheal
tube size, since these tubes cause mucosal inflammation lead-
ing to loss of architecture, oropharyngeal muscle atrophy from
disuse during intubation, diminished proprioception, decreased
laryngeal sensation, and laryngeal injury (edema, granuloma,
and vocal cord paralysis) (6). Traumatic brain injury or critical
illness may also cause PED by damaging peripheral and bulbar
nerves, altering cognition, or causing the dysregulation of the
swallowing reflex (8).

RISK FACTORS

Preexisting neurological conditions, such as stroke and
neuromuscular disease (2), low Glasgow Coma Scale scores
(1), advanced age (9-11), prolonged mechanical ventila-
tion (1, 2, 9, 10), preexisting congestive heart failure, forced
supine position, the presence of tracheostomy, nasogastric
tube placement (12-16), head and neck cancer, and recent
transesophageal echocardiography (17) have been associated
with a higher risk of developing PED. A study in trauma pa-
tients found that number of ventilator days and an age =55
years were independent risk factors. Each day of intubation
increased the risk of PED by 14%, and patients older than
55 had a 37% increased risk of dysphagia compared with
younger patients (9).

PED is clearly linked to preexisting neurological disorders
that cause swallowing abnormalities, such as stroke, neuro-
muscular diseases, and low Glasgow Coma Scale scores. The
increased prevalence of neurological disease in elderly pa-
tients is one of the risk factors that places elderly patients at
a higher risk of PED and a poor functional status prior to
admission (11).
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The incidence of PED is increased in the presence of risk
factors that cause laryngeal irritation and inflammation, in-
cluding prolonged mechanical ventilation (>50% of patients
with PED were intubated for >48 hours) (1, 2), the presence
of tracheostomy, nasogastric tubes, or a recent transesophageal
echocardiography study. A large-bore nasogastric tube is more
likely than a small-bore nasogastric tube to be associated with
the development of PED (18).

SCREENING AND EARLY DETECTION
Since PED can potentially cause life-threatening conse-
quences, including aspiration pneumonia, malnutrition, pro-
longed hospital stays, massive financial costs, and increased
mortality (3, 4, 19), early detection of PED is essential to reduce
complication rates. However, there is no well-established stan-
dard screening protocol across institutions in the US. Most diag-
nostic tests are performed 18 to 24 hours after extubation (18).
Many facilities have developed screening tools for PED. A
dysphagia clinical evaluation typically includes the following:
* Questions about history/risk factors
* Observation of the patient’s behavioral characteristics, such
as level of alertness, cooperation, and motivation
* Observation of signs of motor speech and/or voice abnor-
malities
* Observation of oral motor structure, sensation, and function
* Observation of signs of oral and pharyngeal dysphagia
Swallow screening evaluation is used to determine the need
for further instrumental assessment. A clinical examination to
evaluate the pharyngeal phase has a good correlation with fi-
beroptic endoscopy in swallowing evaluation and is adequate
to start oral nutrition (20). About 60% of PED evaluations use
only bedside swallow evaluations (18).

DIAGNOSTIC PROCEDURES

Various instrumental tests used for evaluation of PED in-
clude videofluoroscopic swallow study (VESS) (21), fiberoptic
endoscopic evaluation of swallowing (FEES) (22), ultrasonog-
raphy (23), pH-manometry (24), and scintigraphy (25). Many
factors, such as the presence of established screening guidelines,
hospital size, type of academic affiliation, and availability of
diagnostic tests, have a significant influence on the pattern of
formal evaluation in PED in the US. The gold standard evalua-
tion of oropharyngeal dysphagia is VESS or FEES, which allows
real-time imaging of all stages during swallowing.

VESS is sometimes called a modified barium swallow exam
or swallow study. It incorporates a set of modifications in vari-
ous consistencies and textures, ranging from thin barium to
barium-coated cookies, patient positioning, and radiographic
focus, to facilitate optimum visualization of the oral-pharyngeal-
laryngeal structures and their function during swallowing. The
effects of compensatory maneuvers, diet modification, and bolus
transport during all stages of swallowing can be studied fluoro-
scopically in a real-time manner to determine a safe-for-swallow
diet and to maximize efficiency of the swallow.

An FEES allows a direct observation of the pharyngeal and
laryngeal structures during swallowing via a fiberoptic nasopha-
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ryngolaryngoscope to evaluate the pharyngeal swallow. Detailed
information regarding swallowing function and relevant func-
tions of nearby structures within the upper aerodigestive tract
are evaluated. Also, compensatory positions and therapeutic
maneuvers can be attempted to determine a safe diet and to
maximize the efficiency of the swallow. The advantages of FEES
include its ability to be done at the bedside and its ability to
assess tissue quality, such as strictures from fibrosis. It also can
reduce the exposure to radiation (26).

Both VFSS and FEES are mainly used when the diagnosis
is uncertain after bedside swallow evaluations, and both tests
are more likely to be available at university-based hospitals than
community-based hospitals (18). Other criteria for obtaining an
instrumental examination include suspicion for silent aspiration,
recurrent pneumonia, or right lower lobe pneumonia and the
need for treatment strategy evaluation (18).

TREATMENT

Dysphagia treatment is focused on nutritional status, hy-
dration, and reducing morbidity from pneumonia. However,
treatment modalities have been relatively underappreciated.
Based on most studies, there are three major therapeutic op-
tions for PED: dietary texture modifications, postural changes/
compensatory maneuvers, and interventions to improve swallow
function, therapeutic exercises, and neuromuscular stimulation.

The American Dietetic Association has classified diet level
according to textural properties and anchor foods to four levels
of semisolid/solid foods (27):

I. National Dysphagia Diet Level 1: Dysphagia-pureed
(homogenous, very cohesive, pudding-like, requiring
very little chewing ability)

I1. National Dysphagia Diet Level 2: Dysphagia-mechan-
ical altered (cohesive, moist, semisolid foods, requiring
some chewing)

III. National Dysphagia Diet Level 3: Dysphagia-advanced

(soft foods that require more chewing ability)

IV. Regular (all foods allowed)

The level of liquid viscosity is labeled based on correlating
viscosity ranges:

I. Thin: 1-50 centiPoise (cP)

I1. Nectar-like: 51-350 cP

III. Honey-like: 351-1750 cP

IV. Spoon-thick: >1750 cP

The patients will receive treatment based on the level of
severity and the pattern of dysphagia after swallowing function
assessment.

Without changing swallowing function, postural techniques
such as 90° upright, 45° reclining sitting posture, and chin down
position, and swallowing maneuvers, such as a small amount of
intake per swallow and multiple swallows, are used to change the
patients’ environment to overcome anatomical and physiological
deficiencies. Postural methods can reduce airway aspiration by
changing the passage and speed of ingested food.

Therapeutic exercises and neuromuscular stimulation are
focused on improving swallowing function. A speech pathologist
can prescribe an oral-pharyngeal regimen to improve oromotor
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control and to decrease the risk of aspiration (26). More recent

interventions, such as neuromuscular electrical stimulation,
cricopharyngeal botulinum toxin injection, and surface electro-
myography biofeedback, have also shown benefits in alleviating
underlying neuromuscular disorders in dysphagia (28, 29).

10.

11.

12.

13.

14.

20

Leder SB, Cohn SM, Moller BA. Fiberoptic endoscopic documentation
of the high incidence of aspiration following extubation in critically ill
trauma patients. Dysphagia 1998;13(4):208-212.

Barker J, Martino R, Reichardt B, Hickey EJ, Ralph-Edwards A. Incidence
and impact of dysphagia in patients receiving prolonged endotracheal
intubation after cardiac surgery. Can J Surg 2009;52(2):119-124.
Kozlow JH, Berenholtz SM, Garrett E, Dorman T, Pronovost PJ. Epi-
demiology and impact of aspiration pneumonia in patients undergoing
surgery in Maryland, 1999-2000. Crit Care Med 2003;31(7):1930-1937.
Macht M, Wimbish T, Clark BJ, Benson AB, Burnham EL, Williams A,
Moss M. Postextubation dysphagia is persistent and associated with poor
outcomes in survivors of critical illness. Criz Care 2011;15(5):R231.
Behrendt CE. Acute respiratory failure in the United States: incidence
and 31-day survival. Chest 2000;118(4):1100-1105.

Skoretz SA, Flowers HL, Martino R. The incidence of dysphagia following
endotracheal intubation: a systematic review. Chest 2010;137(3):665-673.
de Larminat V, Montravers B, Dureuil B, Desmonts JM. Alteration in
swallowing reflex after extubation in intensive care unit patients. Crir
Care Med 1995;23(3):486-490.

Goldsmith T. Evaluation and treatment of swallowing disorders fol-
lowing endotracheal intubation and tracheostomy. Inz Anesthesiol Clin
2000;38(3):219-242.

Bordon A, Bokhari R, Sperry J, Testa DT, Feinstein A, Ghaemmaghami
V. Swallowing dysfunction after prolonged intubation: analysis of risk
factors in trauma patients. Am J Surg 2011;202(6):679-682; discussion
682-673.

Kwok AM, Davis JW, Cagle KM, Sue LP, Kaups KL. Post-extuba-
tion dysphagia in trauma patients: it’s hard to swallow. Am J Surg
20135206(6):924-927; discussion 927-928.

Barquist E, Brown M, Cohn S, Lundy D, Jackowski ]. Postextubation
fiberoptic endoscopic evaluation of swallowing after prolonged endo-
tracheal intubation: a randomized, prospective trial. Crit Care Med
2001;29(9):1710-1713.

Hafner G, Neuhuber A, Hirtenfelder S, Schmedler B, Eckel HE. Fiber-
optic endoscopic evaluation of swallowing in intensive care unit patients.
Eur Arch Otorhinolaryngol 2008;265(4):441-446.

Edelman DA, Sheehy-Deardorff DA, White MT. Bedside assessment of
swallowing is predictive of an abnormal barium swallow examination. /
Burn Care Res 2008;29(1):89-96.

Baumgartner CA, Bewyer E, Bruner D. Management of communication
and swallowing in intensive care: the role of the speech pathologist. AACN
Adv Crit Care 2008;19(4):433—443.

Baylor University Medical Center Proceedings

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Bours GJ, Speyer R, Lemmens J, Limburg M, de Wit R. Bedside screening
tests vs. videofluoroscopy or fibreoptic endoscopic evaluation of swallow-
ing to detect dysphagia in patients with neurological disorders: systematic
review. J Adv Nurs 2009;65(3):477-493.

Leder SB, Suiter DM, Lisitano Warner H. Answering orientation questions
and following single-step verbal commands: effect on aspiration status.
Dysphagia 2009;24(3):290-295.

Messina AG, Paranicas M, Fiamengo S, Yao FS, Krieger K, Isom OW,
Devereux RB. Risk of dysphagia after transesophageal echocardiography.
Am ] Cardiol 1991;67(4):313-314.

Macht M, Wimbish T, Clark BJ, Benson AB, Burnham EL, Williams A,
Moss M. Diagnosis and treatment of post-extubation dysphagia: results
from a national survey. J Crir Care 2012;27(6):578-586.

Altman KW, Yu GP, Schaefer SD. Consequence of dysphagia in the
hospitalized patient: impact on prognosis and hospital resources. Arch
Orolaryngol Head Neck Surg 2010;136(8):784-789.

Noordally SO, Sohawon S, De Gieter M, Bellout H, Verougstracte G. A
study to determine the correlation between clinical, fiber-optic endoscopic
evaluation of swallowing and videofluoroscopic evaluations of swallowing
after prolonged intubation. Nu#r Clin Pract 2011;26(4):457-462.
Logemann JA. Dysphagia: evaluation and treatment. Folia Phoniatr Logop
1995;47(3):140-164.

Bastian RW. Videoendoscopic evaluation of patients with dysphagia: an
adjunct to the modified barium swallow. Otolaryngol Head Neck Surg
1991;104(3):339-350.

Fanucci A, Cerro P, Ietto F, Brancaleone C, Berardi F. Physiology of
oral swallowing studied by ultrasonography. Dentomaxillofac Radiol
1994;23(4):221-225.

Perie S, Laccourreye L, Flahault A, Hazebroucq V, Chaussade S, St Guily
JL. Role of videoendoscopy in assessment of pharyngeal function in oro-
pharyngeal dysphagia: comparison with videofluoroscopy and manometry.
Laryngoscope 1998;108(11 Pt 1):1712-1716.

Fattori B, Grosso M, Bongioanni P, Nacci A, Cristofani R, Al Sharif A,
Licitra R, Matteucci F Rossi B, Rubello D, Ursino F, Mariani G. Assess-
ment of swallowing by oropharyngoesophageal scintigraphy in patients
with amyotrophic lateral sclerosis. Dysphagia 2006;21(4):280-286.
Hanners J. Dysphagia post-extubation. Southwest Respiratory and Critical
Care Chronicles 2013;1(3).

McCallum SL. The National Dysphagia Diet: implementation at a
regional rehabilitation center and hospital system. J Am Diet Assoc
2003;103(3):381-384.

Alfonsi E, Merlo IM, Ponzio M, Montomoli C, Tassorelli C, Biancardi C,
Lozza A, Martignoni E. An electrophysiological approach to the diagnosis
of neurogenic dysphagia: implications for botulinum toxin treatment.
J Neurol Neurosurg Psychiatry 2010;81(1):54—60.

Clark H, Lazarus C, Arvedson J, Schooling T, Frymark T. Evidence-based
systematic review: effects of neuromuscular electrical stimulation on
swallowing and neural activation. Am J Speech Lang Pathol 2009;18(4):
361-375.

Volume 28, Number 1



